This data article reports the global datasets of land surface state changes including daily maximum and minimum temperature, diurnal temperature range, surface precipitation, snow cover, soil moisture and outgoing longwave radiation associated with the Madden-Julian Oscillation (MJO), which are related to the research article entitled "Variation of Global Diurnal Temperature Range Associated with the Madden-Julian Oscillation" published in the Journal of Atmospheric and Solar-Terrestrial Physics by Lin and Qian (2019). The changes of surface air temperature and diurnal temperature range are calculated from two datasets: the Berkeley surface air temperature and the National Oceanic and Atmospheric Administration (NOAA) Climate Prediction Center (CPC) surface air temperature. The change of surface precipitation is derived from the NOAA CPC daily surface precipitation. The change of snow cover is calculated from the MODIS satellite data. The change of soil moisture is derived from the European Space Agency combined satellite data. The change of outgoing longwave radiation is calculated from NOAA satellite measurements. All of the data are stored in separate netcdf files and deposited at PANGAEA. These datasets can be used as observational benchmarks for evaluating the MJO simulations in global climate models, and in studies of MJO's impacts on global physical systems, public health, and ecosystems.
Data
The data files are deposited at PANGAEA https://doi.org/10.1594/PANGAEA.906885. All data files are in netcdf format. Filename convention: 
Experimental design, materials, and methods
The daily maximum temperature and the daily minimum temperature come from two datasets: the Berkeley surface air temperature [8] and the NOAA CPC surface air temperature [6] . The diurnal temperature range (DTR) is defined as the difference between the daily maximum temperature and the daily minimum temperature. The surface precipitation comes from CPC daily precipitation [1] . The outgoing longwave radiation (OLR) comes from NOAA daily OLR [4] . The surface snow cover is from the Moderate Resolution Imaging Spectrometer (MODIS) satellite daily snow cover [3] . The soil moisture comes from European Space Agency (ESA) Climate Change Initiative (CCI) combined satellite data, which merges measurements from SSMR, SSMI, TMI, AMSR, WindSat, SCAT, ASCAT, SMOS, and SMAP satellites [2] .
The MJO index used in this calculation is the real-time multivariate MJO index principal component 1 (RMM1; [9] . Low frequency variability is first removed from all datasets using a 91-day running mean filter. The anomalies are then filtered with a 40e60 day butterworth filter [5] . Lag-correlation is calculated with the MJO index for different seasons: spring (MarcheMay; MAM), summer (June-eAugust; JJA), autumn (SeptembereNovember; SON) and winter (DecembereFebruary; DJF). Statistical significance is evaluated following [7] ; which takes into account the reduced degree of freedom due to autocorrelation of the time series.
